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SUMMARIES 
This paper discusses the question of consectarium 
which Getaldi~ added to some of his synthetic solutions 
of problems in Variorum problematum collectio [1607, 
Venetiis: Apud Vincentium Fiorinam]. The paper deals 
also with his restorations of Apollonius' works. In 
the restoration of Apollonius' works, Getaldi~ uses the 
synthetic method, and in this respect his restorations 
are completely homogeneous. Getaldi~ also included the 
same problems of Apollonius in his work De resolutione 
et compositione mathematica [1630, Romae: Ex Typographia 
Reverendae Camerae Apostolicae], but here he solved them 
by algebraic analysis. 
Cet article porte principalement sur le consectarium 
que Getaldi~ ajouta a quelques-unes de ses solutions 
synth6tiques des prob!~mes de l'un de ses ouvrages, 
Variorum problematum collectio [1607, Venetiis: Apud 
Vincentium Fiorinam]. Nous traitons aussi de sa recon- 
stitution des oeuvres d'Apollonius de Perga qu'il fit en 
employant la m~thode synth~tique. De ce fait, celle-ci 
est tout ~ fait homogene. Getaldic a insere les memes 
probl~mes d'Apollonius dans un autre ouvrage, De resolu- 
tione et compositione mathematica [1630, Romae: Ex Typo- 
graphia Reverendae Camerae Apostolicae], mais il les 
r~soud alors ~ l'aide de l'analyse alg6brique. 
In dieser Arbeit wird insbesondere die Frage des 
consectarium, das Getaldi~ einigen seiner synthetischen 
Problemlosungen im Werk, Variorum problematum collectio 
[1607, Venetiis: Apud Vincentium Fiorinam], hinzugefugt 
hat, sowie seine Wiederherstellung der Werke des Apol- 
lonius behandelt. In den Wiederherstellungen der Werke 
Apollonius' benutzt Getaldi~ die synthetische Methode 
und in dieser Hinsicht sind die Wiederherstellungen 
vollkommen homogen. Die gleichen Probleme yon Apo!lonius 
hat Getaldic auch in sein Werk, De resolutione et composi- 
tione mathematica [1630, Romae: Ex Typographia Reverendae 
Camerae Apostolicae] eingefugt, doch lost er sie darin im 
Rahmen der algebraischen Analyse. 
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1. INTRODUCTION 
Marin Getaldi~'s [Marinus Ghetaldus] (1568-1626) mathematical 
works can be divided into two essentially different groups. The 
first group consists of works published while he was alive 
[Ghetaldus 1603, 1607a-c, 1613]. The second consists of the post- 
humously published work [Ghetaldus 1630]. In the first group of 
works, Getaldi~ solved geometrical problems by Greek methods, 
while in the last mentioned work [1630] he used algebraic analysis. 
2. CONSECTARIUM [CONSEQUENCE] AND PORISM IN 
GETALDId'S WORKS 
Under Vi~te's [1591] influence Getaldi~ used an algebraic 
analysis of geometrical problems in his work [1630]. From this 
analysis he would deduce the equation or proportion which repre- 
sents the relation among known or given and requested magnitudes. 
However, this relation can also be expressed in words representing 
the statement; this is called a porism. The porism has a general 
character applicable to a geometrical or numerical solution. 
Based on a porism, a construction or numerical solution--synthesis 
--is found. 
However, until now it has never been stressed that Getaldi~ 
used still another kind of statement--consectarium--which he de- 
duced from a constructive solution. 
In his work [1607a] Getaldi~ distinguished three groups of 
geometrical problems. He solved the first group of problems con- 
structively in accordance with the Greek synthetic method, the 
second by making a geometrical analysis of the problem, and, then, 
based on this analysis he carried out the construction. The prob- 
lems in the third group were solved constructively, but to their 
solutions Getaldi~ added the consectarium, which is the general- 
ization of the solution, thus making possible the geometrical or 
numerical interpretation of the problem. 
In Getaldi~ [1607a] the author solved the third group of 
problems constructively [synthesis]. He derived the statement 
--consectarium--from geometrical relations obtained by construc- 
tion. The statement is given quite generally and, formally, it 
is identical with the formulation of a porism. When the consec- 
tarium is formulated it is applicable to the numerical solution. 
Thus, in each case, after the formulation of a consectarium 
Getaldi~ gave a numerical solution; after the formulation, con- 
sectarium functions as a porism. Consequently, consectarium can 
be applied to the geometrical as well as to the numerical solu- 
tions of the problems in the same manner as a porism can be ap- 
plied. 
HM ii Geta ld i6 -  An Apo l lon ian  Restorat ion  209 
The two t reatments  may be compared  as fo l lows:  
PROBLF~ 
Getaldi6's procedure in [1607a] Getaldi6's procedure in [1630] 
Construction [synthesis] Algebraic analysis 
From the construction 
follows the relation among the 
given and requested magnitudes, 
and it is expressed generally. 
This statement is called 
consectarium. 
The generalization exists 
from the beginning of the anal- 
ysis, so that the result is a 
symbolic relation among the given 
and requested magnitudes, and a 
general formulation of the state- 
ment. This statement is called 
pori~m. 
From this follows: 
Numerical solution Synthesis 
A geometrical solution 
is also possible, but it was 
given at the beginning. 
Geometrical or numerical. 
A s imple example  found in Geta ld i~ [1607a, 20; 1630, 92] 
i l l us t ra tes  the s imi la r i t ies  as wel l  as the d i f fe rences .  
F IGURE 1 
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Z 
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PROBLEM. Given the hypotenuse AB of the right- 
angled triangle and the difference Z of other two 
sides, it is required to find the triangle. 
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CONSTRUCTION. Draw AC perpendicu lar  to AB and 
equal to it, and then connect B and C [Fig. I]. Let 
BC be a diameter of  circle which passes through A. 
In the circle let CE = Z and connect E and B. Then 
take BF = EC = Z. The remain ing part  of  EB, that is 
EF, is b isected at D; at this point  we draw a perpen-  
dicular DG = DE [or DF] and then we connect B to G. 
The di f ference of  the sides DB and DG of the tr iangle 
DBG will be FB = Z. 
PROOF. Since the angle CEB is a r ight angle it 
fol lows that CB 2 = EB 2 + EC 2, that is, CB 2 = EB 2 + 
FB 2. But EB 2 + FB 2 = 2(ED 2 + DB 2) [Euclid, E lements 
I I /10]; that is, EB 2 + FB 2 = 2(DG 2 + DB2). Thus CB 2 = 
2(DG 2 + DB2). But CB 2 = 2AB2; therefore AB 2 = GB 2 
and AB = GB. The r ight -angled tr iangle DBG is also 
found in which FB is the di f ference of  the sides DB 
and DG equal to Z, and the hypotenuse GB is equal to AB, 
which has to be made. It is evident from the construc-  
tion and its p roo f  that 2GB 2 - FB 2 = CB 2 - EC 2 = EB 2, 
which can be expressed as the statement: 
CONSECTARIUM. Twice the square of the hypotenuse 
of the r ight -angled tr iangle d iminished by the square 
of the di f ference of  the other two sides is equal to 
the square of  the sum of  the sides. 
NUMERICAL EXAMPLE.  Let AB = GB = 10, FB = 2. 
Then EB = ED + DB = 14. Hence DA ~= 6, DB = 8. 
[Ghetaldus 1607a, 20] 
Let D be the given base [hypotenuse] of  a r ight-  
angled tr iangle, B the di f ference of  other two sides. 
It is required to f ind the triangle. 
ANALYSIS. Let the sum of  sides o f  required tri- 
angle be A. Then A + B will be twice of  the greater  side, 
and A - B twice of  the smal ler side. Hence, the great-  
er side is (A + B)/2, and smal ler one (A - B)/2. Then, 
from the Pythagorean theorem A2/2 + B2/2 = D 2 or 
A 2 + B 2 = 2D 2, or A 2 = 2D 2 - B 2. 
PORISM. Twice the square of the hypotenuse of the 
r ight -angled tr iangle d iminished by the square of the 
di f ference of  the other two sides is equal to the 
square of  the sum of  the sides. 
SYNTHESIS. Draw the normal AC on the side AB and 
connect B and C. Then from BC 2 = 2AB 2, Z 2 must be sub- 
tracted in accordance with the porism. Now the circle 
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must be aescr ibed with BC as the diameter,  CE = Z con- 
structed, and E and B connected. The angle CEB is a 
r ight angle and EB 2 = CB 2 - EC2; that is, EB 2 = 2AB 2 - 
Z 2. In accordance with the por ism EB is a sum of the 
two sides, and their d i f ference is Z. Thus we set 
BF = Z and bisect EF at D. Then DG is drawn perpendic-  
ular to DE and equal to it. Draw the segment GB. The 
sum of sides GD and DB of  the tr iangle DGB is EB, and 
their d i f ference is BF, which is equal to Z. Tr iangle 
DGB is the one requested. [Ghetaldus 1630, 92] 
As may be seen from this example, consectarium has the same 
function as porism, because it is formulated generally, without 
restrictions to the geometrical field. Further, geometrical and 
numerical realizations are also possible. Consectarium and porism 
differ in that consectarium follows from the construction and 
porism from the algebraic analysis. 
3. METHODOLOGICAL IMPORTANCE OF GETALDId'S 
RESTORATIONS OF APOLLONIUS' WORKS 
Among Geta ld~'s  earlier works three books of restorations 
of Apollonius Pergaeus' works may be cited. Getaldi~ solved the 
problems found in these works by synthetic methods, so that, 
methodologically speaking, they would be entirely homogeneous. 
Getaldi~ had his reasons for doing this: he wanted these restora- 
tions to be complete restorations, even from the methodological 
aspect; that is, he wanted to apply the method most probably used 
by Apollonius in his works. 
Vi~te [1600] had restored ten problems of Apollonius on tan- 
gencies. His work stimulated Getaldi~ to write [1607b]. Getaldi~ 
realized that, according to Pappus' Col lect ion there were, in 
Apollonius' work, sixteen problems on tangencies, and not only the 
ten solved by Viete. 
Besides supplementing Viete's restoration, Getaldi~ elabo- 
rated the restoration of Apollonius' work on inclinations. As 
Getaldi~ understood Pappus' text, there were five problems in the 
two books of Apollonius on inclinations; four of these were in 
the first book, and one in the second. The first volume, in 
which the four problems were published, was issued in Venice 
[Ghetaldus 1607b], while the second volume, also published in 
Venice, appeared only in 1613. 
At the end of the first volume Getaldi~ formulated the fifth 
problem, although he did not give its solution: 
Two semicirc les which have their basis on the 
straight l ine are given. The given length which l ies 
on the straight l ine pass ing through the intersect ion 
of one semicirc le with the basis must be put between 
these semicircles.  
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This formulation of the fifth problem was solved by Alexander 
Anderson [1612]. Independently of Anderson, Getaldi~ also solved 
the fifth problem. He became acquainted with Anderson's t reat i se  
shortly before he published his own solution in 1613. 
In solving the fifth problem, Getaldi~ and Anderson used dif- 
ferent methods, although both of the methods originate in Ancient 
Greece. As already mentioned, Getaldi~'s solution was synthetic. 
Anderson, in contrast, applied analysis (in the sense of the Greek) 
and, based on this analysis, gave a synthesis, that is, a construc- 
tion. Using synthetic methods Getaldi6 solved all five problems on 
inclinations, whereas Anderson used a different method--analysis 
and synthesis--to solve the fifth problem; Anderson intended this 
to be a supplement to Getaldi6's solutions of the first four prob- 
lems. If Getaldi~'s four problems and Anderson's fifth were con- 
sidered together to represent Apollonius' work, then they would 
not form a homogeneous entity from the methodological point of 
view. Getaldi~ tried to give only synthetic solutions, although 
he occasionally solved the same problems in other places by dif- 
ferent methods. We must realize, therefore, that Anderson did 
not choose his method so that it would fit Apollonius' methodolog- 
ical framework; the method was chosen because it was the most con- 
venient for solving the problem. In contrast, both Getaldi~'s 
volumes, that is, all of the five problems on inclinations, form 
a single methodological whole. 
After Getaldi~ published his restQration of the fifth problem 
of Apollonius' work on inclinations, Anderson once again published 
a treatise [1615] in which he solved the same problem. Again, 
Anderson approached the problem using Viete's method, but this 
time his proof was algebraic. Anderson stated on the title page 
that this method provides a clearer solution to the problem. This 
statement shows that Anderson did not have in mind the idea of sol- 
ving Apollonius' problem within the methodology which might have 
been used in the original work; that is, he did not intend to re- 
store Apollonius' work in all its aspects, including the method- 
ological one, but was primarily interested in solving the problem; 
the manner of solving it was of minor importance insofar as it led 
him easily to his goal. Here an important distinction should be 
made concerning Getaldi~. Namely, Getaldi~ solved the same problem 
algebraically using Vi~te's method and made it a part of his work 
[1630]. However, he had a reason for doing thus: He solved this 
problem by algebraic analysis together with other problems of 
Apollonius on inclinations which he included [Ghetaldus 1630]. 
But, as can be seen from the earlier discussion, Anderson did not 
give an algebraic solution to the fifth problem simply because he 
included it in a work of that methodological conception, but rather 
because it was the simplest possible solution. 
To emphasize the methodological aspect of Getaldi~'s restora- 
tions, two restorations of the same works from the 18th century 
should be mentioned. One of them is by Horsley [1770] and the 
second by Burrow [1779]. 
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Horsley's method reflects Vi~te's algebraic analysis, but 
otherwise closely follows Getaldi~'s formulation of the problems, 
including the numbering. Like Anderson, however, he did not 
attempt a restoration within Apollonius' methodological concep- 
tions, and he did not try to solve the problems by the method 
which was most probably used in Apollonius' work. Again, like 
Anderson, he chose a methodological framework yielding the best 
view of the problem and its final solution. Indeed, Horsley be- 
lieved the algebraic approach to Apollonius' problems to be su- 
perior. 
Horsley cited Getaldi~ in connection with algebraic and con- 
structive methods of solving the problems, making the interesting 
statement that Getaldi~ arrived at his solutions in an algebraic 
way, and that only afterward did he use a geometric construction. 
It is not known how Horsley arrived at this conclusion, but it is 
very likely that Getaldi6 first solved some of Apollonius' prob- 
lems algebraically and from those algebraic solutions recognized 
the cases of problems, then preparing synthetic solutions which 
he included in his restoration of Apollonius' work. 
Burrow [1779] solves Apollonius' problems by formulations 
he had made earlier on the basis of Pappus' text. Apparently 
Burrow understood those problems rather differently from Getaldi~, 
because Burrow's formulation of the problems differs greatly from 
Getaldi~'s. This proves that Pappus' formulation of the problems 
was very difficult, a fact also observed by Getaldi~, who wrote 
that it had been harder for him to understand the formulation of 
the problems than to solve them. 
Burrow's methodology also differed from that of his prede- 
cessors. He objected to Horsley's use of algebraic methods on 
the grounds that it was not similar to the original work. Like 
Getaldi~, Burrow wished to restore Apollonius' works within the 
framework most probably adopted by Apollonius himself. They dif- 
fer, however, in their evaluation of Apollonius' methodology. 
Getaldi~ believed that Apollonius used the synthetic method, while 
Burrow asserted that the method in question was analysis and syn- 
thesis. 
We may therefore conclude that Getaldi~ chose to solve 
Apollonius' problems through the synthetic method --namely, con- 
structively--when he wanted to include them in the collection of 
problems which constituted Apollonius' restored work. The same 
problems, however, were solved by algebraic analysis when he 
wanted to include them among those problems solved by the latter 
method. To reach such a methodological perfection required con- 
siderable effort, because the solutions had to be adapted to the 
methodological framework of the work. In spite of the fact that 
Getaldi~ [1630] was published later than the restoration of 
Apollonius' works, we know from Getaldi~'s correspondence that 
he was occupied with both works simultaneously. This reveals 
how attentive to methodological consistency Getaldi~ was. 
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